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What Is the Geodatabase?

Core ArcGIS data model

—A comprehensive model for. representing and managing GIS
data

A physical store of geographic data
— Scalable storage model supported on different platforms

A transactional model for managing GIS workflows

Set of COM components for. accessing data
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Geodatabase Data Management Approach

* [The geodatabase is built on an extended relational
database.
—Base relational model
—Base short transaction model
—Relational integrity
—Reliability, Flexibility; Scalability
—Supports continuous, large datasets

* Built on the simple feature model
—Open access (OGC, C, COM, SOL)
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Geodatabase Data Management Approach ...

» SImple features + logic
—All'geographic data stored as tables in a DBMS
— Extend functionality and data integrity

—Functionality is consistent across DBMS’

* Application logic (software)
—\Works on standard DBMS tables
—Implements GIS integrity and -behavior

—Business rules, topology, networks

» Data Integrity.
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Geodatabase Data Management Approach ...

» Editing and data compilation
—Rich set of editing tools
— Maintain spatial and attribute integrity
—Undo and redo edits
— Multiple users editing the same data

e \/ersioning work flows
—|.ong transactions
—Distributed data management
—Archiving

* RObUst, customizable framework
— Buildifand ' manage your. own specific GIS solution
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Geodatabase Data Management

 Schema is defined in ArcCatalog
— Define feature classes, datasets, relationships, etc

» Import and convert data from other formats
— Shapefile
— Coverage
— CAD
— Raster

* Copy and Paste

» Geodatabase XML Export /Import

— For transferring Schema or. Features and Schema

s Use an ESRI Data Model

— Industry specific data models available
— Copy geodatabase template
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3 Types of Geodatabases

* Personal Geodatabase
— Single user editing
— Stored In MS Access
— Size limit of 2 GB

 File Geodatabase
— 1 1B per table
— Reduced storage reguirements

s ArcSDE Geodatabase

— Stored in an enterprise DPBMS

— Supports multiuser. editing via
Versioning

— Reguires ArcEditor, or; Arclnio to edit

i
ArcSDE

PostgreSQL

NATIONAL |
SERVICE |
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D (3 editions)
Storage format Microsoft Folder of DBMS
Access binary files
Storage capacity 2 GB 1TB Depends on
per table* edition
Supported O/S Windows Any platform Depends on
platform edition
Number of users Single editor Single editor Multiple editors
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Distributed GDB Check out/check in Check out/check in Replication
functionality and One-way and One-way (all types)
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& versioning
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Advanced Behavior
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Inside the Geodatabase

» A geodatabase contains datasets

» Datasets represent collections of information with a
real-world interpretation

* Ypes of geographic datasets:
— Jlables
— ODbject classes, feature classes, relationship classes
— Feature datasets
— Networks, Topologies, Raster.and cadastral datasets

* Datasets have associated information to help manage
Integrity, behavior, and interpretation
— Domains, Relational integrity, Tiopology, Metadata
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Objects and Object Classes

* Objects are entities with properties and behavior
* An object Is an instance of an object class

» All objects In an object class have the same
properties and behavior,

» Anobject can be related to other objects via
relationships

H] Attributes of customers

A row stores an
1100 CEMTER ST vy

jl_lflEI'*HTH':'TH-"'-I' ; 1. ey 1 abiect
i 1 A table stores an

ObjectClass
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Features and Feature Classes

 Builds on the Relational Model
* A feature Is a spatial object
A feature IS an instance of a feature class

* Extended the relational model with
—Geometry attribute types

A feature class iIs a table of rows, where
each row has a geographic column
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Field data types

* The geodatabase supports eight field data types

Range / format / notes

e SUupported field data types are generic
- —Datatypes specific to. an RDBMS are not supported
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Geodatabase Supports Advanced Geometry

» Points, lines, polygons
—Single and multipart features

Ef Attributes of States

Feature with many parts

s Jlext and surfaces

* Elexible coordinates
XY, Z, M

.-
| | One record in feature class table

S
e
7 Q";_ i 2
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Geodatabase Raster Data

e SUpport for many formats
—tiff, bmp, GRID

* Raster. dataset

— Separate rasters
— Mosaicking

» Raster. catalog
— A collection of raster. datasets
— Accessed as one entity.

— Each member can be accessed as
a raster dataset

— Each member. can have its own
Storage properties

— Managed/Unmanaged
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Feature Datasets

* A container. object for other datasets
—Same spatial reference

Subdivision

« Analogous to a coverage
—|_ess restrictive

“." | ParcelCorner

» Contain geometric networks Ed Parcel
and topologies A |ParcelAnno
—Optionally relationship classes il LotLines

77| Parcel_Topo
|—| LotDimensions

4r|BoundryLines
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Validation Rules

 Store attribute, connectivity, and relationship rules on
objects as part of the geodatabase

* Predefined, parameter driven
—Attribute range rule
—Attribute set rule
—Connectivity rule

e ©On demand

e Perform custom validation by writing code
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Domains

» Describe the legal values of a field type
— Used to ensure attribute integrity.

| SitelD |  PoleHeight Parcel ID |
34

2234977

|

Landuse

- Defined at the geodatabase level | V_ e

* Types of domains: = R
— Range
* A tree can have a height between 0 and 300 feet
* A road can have between one and eight lanes

— Coded Value

* A tree can be of type oak, redwood, or. palm
* Airoad can be made of/dirt, asphalt, or. concrete

i
4
i

||Residential

Commercial

i Industrial ]

Options ~ I
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Subtypes

 Partition the objects in a class into like groups
e Defined at the class level

» Defined by the value of a subtype field
— Have the same attribute\behavior schema
— Can have different default values and domains for each field
— Can define topology rules between subtypes

Codes

DeS C r I pt I O n S B Attributes of Parcel

| OBJECTID*| SHAPE* |
213 |Palpgon FOR0S

=l Patcel
ZoneCode

[ |Residential

[ I Commercial

[ Industrial
[ Agricultural
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Relationship Classes

 An association between two object classes
—A class may participate in multiple relationship classes

» Simple relationships

« Composite relationships
—Related objects can message each other

—(Can trigger. behavior (cascade delete, move to follow, custom,
etc.)

» Associate rules with relationship classes
— Each Parcel can have between 1 to 3 Buildings

......

m Parcel_ID | Building Type
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Annotation

« Annotation feature classes may be
— Feature linked or Non-feature linked

» Composite relationship manages link

» Can store text as well'as other graphics
— Lines, arrows, boxes, etc...

. composite annotation feature
|:| Placerville

* Sacramento

feature class relationship class

E0 i - ENER <> i r—
41 21| 41| 92 92 Placerville
(3% | | Ease sl of [ sacramento
70 | | EBE=S Samdl of |

[ 40 | | [ |

class

@ Topanga Canyon

Topanga Canyon

‘-. E’g ] v
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Dimension Features

* Type of annotation that displays specific distances on
a map

» Graphic features stored in a dimension feature class

—-F7] Waker_Lkilities

s “Smart” feature

—Special drawing [ fings
¢ il mains
= Sp eC | al Ed |t| n g A1 mainsanno

lEl purmpstations
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Object Behavior

* YOU can:

—|nstantiate classes with predefined behavior. (Dimensions and
Annotation)

— Control the default value and acceptable values for any
attribute in a class. (Domains and Validation)

— Partition the objects in a class into like groups. (Subtypes)

— Control the general and network relationships in which an
object can participate. (Relationship €lasses)

» Out of the Box-In"ArcGlIS!
—Configurable, no programming required
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Inside the Geodatabase

Advanced Behavior

Geometric Networks
Network Datasets
Geodatabase Topology
Advanced behavior DEMO

Editing Geodatabases

Geodatabase Potpourri
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Geometric Networks
» Used to model network systems

» Connectivity relationships between feature classes
— Can associate connectivity rules with the network
— Connectivity Is based on geometric coincidence, always live

» Each feature class has arole in the network
— A network may. have multiple feature classes in the same role

Water mains (Lines)

o s o [
I A
I
I

Water services (Lines)

Water junction fittings (Points) mm
o0 [swe] it [uamarwe | [0 ] | oo [comion |
I I O 0 O O
G s [w |
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Geometric Networks

* A geometric network is associated with a logical
network

—Each network feature i1s associated with one or more elements
In the logical network

* Trace solvers on the logical network provide

— Connectivity tracing, cycle detection, flow directions
— Upstream/downstream tracing, Isolation tracing

RGN Downstream Trace
‘ Concrele = L 3 P :

Logical
Network

’ Nw 2 !
gz2 |
\ PR
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Network Datasets

* Network designed for the transportation industry
* Does not replace the Geometric Network

» Multimodal
* Edges, Junctions & Turns

 Attributes
—On-the-fly calculation of costs

—|mproves analysis
» Cost, restriction, descriptor
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Network Dataset Functionality

* Multimodal
—Points span multiple connectivity. groups
—used to create connectivity between lines in different groups

-
~ o m—— jon
Stall
_Sﬁ ! Subway =
i / X —

@
e TUrNS =S ubwWaY

—Turns do not.alter connectivity, but traversability
(e.g. U-Turn restriction)

\ ’ ‘}mqg |II
Lo
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Geodatabase Topology

* A topology. manages a set of simple feature classes
that share geometry

* Topology Is used to
— |ntegrate feature geometry
— Validate features
— Control editing tools
— Define relationships between features
— Ensure the quality of your. data
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Topological Integrity

* Topology defines integrity rules for associated
feature classes
— Participating feature classes / subtypes

—Cluster tolerance, ranks and rules
» Cluster. Tolerance for XY and Z

* Rules are evaluated during Validation
—Define rules when creating the Topology.

* \V/iolations of these rules are expressed as error
features managed in the database as a part of the
topology

—Error and Exceptions
— Examine and Fix errors in ArcMap
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Topology Error Examples

* Rules enforced to maintain topological integrity
— 25+ topology rules in ArcGIS

Must not overlap

Palygons must not
ove thin a

Must be properly inside polygons
touch aleng
an edge.

Palygen errors are
cr as




National Park Service

2010 Resource Information Management Conference it

Editing with a Topology

* Editing creates a dirty area
—Area has been edited and may contain errors
—Can be symbolized

* Errors are found during validation

—Errors have properties
* \What rule was violated
» \Which feature(s) created the error

* YOUr options:
—|lgnore the error
—Mark as exception
—Fix the error
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BENaVvion DEMG;

[WOTK

e 1% -3
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Inside the Geodatabase

Advanced Behavior

Editing Geodatabases
Transaction model
Geodatabase editing
solutions
Versioning

Geodatabase Potpourri
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Editing Geodatabases

» ArcGIS datasets stored Iin the geodatabase are editable
— Merge adjacent parcels in atopology
— Add water mains to a network

— Update land owners in a relationship class
— Etc...

* [here Is arich transaction model for editing 1n ArcGIS

—Edits are performed in an edit session
* Open session — edit — save edits / don’t save edits

—A series of edit operations constitutes a transaction
» Unit of work performed against the database
» The transaction is either. committed or. rolled back
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Editing Geodatabases...

» Personal Geodatabases
— Single user, cubicle editing on small datasets
— Multiple readers

— Editing locks at geodatabase level
» TWoO editors cannot edit within the same geodatabase at same time

 File Geodatabase
—Single user., Workgroup editing on small to very large datasets
—Multiple readers

—Editing locks at'the feature level
* TWo editors cannot edit the same object/feature class at same time
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Editing Geodatabases...

s ArcSDE Geodatabases

— Extend the transaction model with VVersions
— Enterprise level editing

— Multiuser. editing without locking
» Unigue isolated view of the geodatabase

* Benefits of versioned editing
—Long Transactions
—Undo / Redo
—Archiving
—Replication / mobile GIS
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Session Path
The Geodatabase
Inside the Geodatabase
Editing Geodatabases

Advanced Behavior

Geodatabase Potpourri

Terrains
Cartographic

representations
Cadastral
Demo
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Terrains

« Massive point datasets in a
multi-resolution, on-the-fly generated TIN
— Dataset for modeling 3D surfaces
— Modeled within a feature dataset

— User. defined terrain (pyramid) levels
o Different resolutions & vertical tolerances

J
7t

* Requires 3D Analyst
— Extension to define & edit
—No license needed to view



National Park Service
2010 Resource Information Management Conference

Representations

* Property of a feature class
—Stores info about feature symbology

» One feature class - multiple representations

 Rules and overrides

» Representation Management
Toolset
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Cadastral Editor

» Solution for parcel data management
—Survey Analyst extension

» Uses COGQO attributes and survey control to iImprove
spatial accuracy.

» Cadastral editing

. Parcel line
— Cadastral editor. toolbar. Parcel point
—Cadastral fabrics Parcel polygon
_ Control point
» Group layer with sublayers a Line point
« Jobs ‘

Radial line

--- Connection line

Cadasstral fabric dats mode!
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Summary
 The Geodatabase

— Data model; Storage, Transaction model, COM components

o InSide the Geodatabase
— Datasets, Validation rules, data behavior and integrity

» Advanced Behavior
—Geometric Networks, Network Datasets, and Topology

* Editing Geodatabases
— Jransaction model, Editing solutions, Versions

* Geodatabase Potpourri
—Jerrains, Representations, Cadastral
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Geodatabase Data Management Approach ...

» Editing and data compilation
—Rich set of editing tools
—Maintain spatial and attribute integrity.
—Undo and redo edits
—Multiple users editing the same data

« \/ersioning work flows
—|.ong transactions
—Distributed data management
—Archiving

* Robust, customizable framework
— Builld'and manage your.own specific GIS solution
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3 Types of Geodatabases

» Personal Geodatabase
— Single user editing
— Stored in MS Access
— Size limit of 2 GB

s File Geodatabase

— 1 1B per table
3 : ArcSDE
— Reduced storage requirements Personal File Geodatabase
Geodatabas Geodatabas 3

s ArcSDE Geodatabase

— Stored in an enterprise DBMS
— Supports multiuser. editing via versioning Informix
— Requires ArcEditor. or. Arcinfo to edit - PostgreS

* PostgreSQL support at 9.3
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What Is an ArcSDE Geodatabase?

 ESRI’s technology for. accessing and managing
geospatial data in relational databases

* ArcSDE Geodatabases are unigue in their support of
the following capabilities:
—Open and interoperable across many supported DBMSS

—Standards based, using as Its native data structure the OGC
pinary simple features standard and the ISO spatial type (for
Oracle, IBM DB2, IBM Informix, and PostgreSQL only).

— Offers support for full, open SOL access to geodatabases
stored in Oracle, IBM DB2, IBM Informix; and PostgreSQL.

— Full'support of.the Oracle format for feature storage (using
Oracle Spatial'and Oracle Locataor).
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How Is ArcSDE technology included in ArcGIS?

ArcObjects/ArcGl

F:Ig columbia @516 1@server.sde

Geodatabase j =8 Address Locators
=& IMGD.MANAGER. Sewer

: IMGD.MANAGER.Sewer_Line
«Eﬁ imgd.MANAGER.Sewer_Net

ArcSDE | -f%¥] IMGD.MANAGER.Sewer_Point

=@ IMGD.COLUMBIA.ORTHO

: IMGD.COLUMBIA. Zoning_Custom
- {&] IMGD.COLUMBIA. Zoning_Default
DBMS 1 /=] IMGD.MANAGER .Buildings

: IMGD.MANAGER. Citylimits

: IMGD.MANAGER .Major_Roads

Operating system
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When do you need an ArcSDE Geodatabase?

» Users need to edit and use their data simultaneously

* Need to manage long transactions and version-
pased Workflows

 |_everage your existing relational databases

* Require high performance and the ability to scale to
a large number of Users.

s Require the ability to storage extremely large
amounts of:data
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What are the benefits of using an ArcSDE Geodatabase?

 _.everage the underlying DBMS architecture to
Support:
— Extremely large, continuous GIS databases
— Many simultaneous users
—|.ong transactions and versioned workflows
—Distributed and archiving based workflows

—Relational database support for GIS data management
(providing the benefits of a relational database such as
scalability, reliability, security, backup, and integrity)

—Standards-based SQL Types for. Spatial when the DBMS
SUpports this capability
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ArcSDE for ArcGIS ArcSDE for ArcGIS Server ArcSDE for ArcGIS
Desktop Workgroup Server Enterprise
ArcGIS ArcGIS and Desktop ArcGIS Server Workgroup ArcGIS Server
Product Engine* Enterprise
Number of Max 3 users, 1 editor at Max 10 clients at one time Unlimited
users any one time No limit to the number of
connections
Supported SQL Server Express 2005 SQL Server Express 2005 Oracle,SQL Server,
DBMS DB2, Informix,
PostGreSQL
Database limits Max database size 4 Gig Max database size 4 Gig No limits

1 GB RAM on a single cpu

1 GB RAM on a single cpu

Administration

ArcGIS Desktop
(ArcCataloq)

ArcGIS Desktop
(ArcCataloqQ)

ArcGIS Desktop
(ArcCatalog),

ArcSDE Commands,
DBMS admin software,



@, . @, @,
010 ResO 0 0 allQ anageme onfterence
A D s0datapase edItic
ArcSDE for ArcGIS ArcSDE for ArcGIS Server ArcSDE for ArcGIS
Desktop Workgroup Server Enterprise
ArcGIS ArcGIS and Desktop ArcGIS Server Workgroup ArcGIS Server
Product Engine* Enterprise
Number of Max 3 users, 1 editor at Max 10 clients at one time Unlimited
USErs any one time No limit to the number of

connections

Supported SQL Server Express 2005 SQL Server Express 2005 Oracle,SQL Server,
DBMS DB2, Informix,
PostGreSQL
Database limits Max database size 4 Gig Max database size 4 Gig No limits
1 GB RAM on asinglecpu | 1 GB RAM on a single cpu
Administration ArcGIS Desktop ArcGIS Desktop ArcGIS Desktop
(ArcCatalog) (ArcCatalog) (ArcCatalog),

ArcSDE Commands,
DBMS admin software,




@, . @, @,
010 ResO s 0 allQ anageme onrere s
A D 2odatapase editia
ArcSDE for ArcGIS ArcSDE for ArcGIS Server ArcSDE for ArcGIS
Desktop Workgroup Server Enterprise
ArcGIS ArcGIS and Desktop ArcGIS Server Workgroup ArcGIS Server
Product Engine* Enterprise
Number of Max 3 users, 1 editor at Max 10 clients at one time Unlimited
users any one time No limit to the number of
connections
Supported SQL Server Express 2005 SQL Server Express 2005 Oracle,SQL Server,

DBMS

Database limits

Administration

Max database size 4 Gig
1 GB RAM on a single cpu

ArcGIS Desktop
(ArcCataloq)

Max database size 4 Gig
1 GB RAM on a single cpu

ArcGIS Desktop
(ArcCatalog)

DB2, Informix,
PostGreSQL

No limits

ArcGIS Desktop
(ArcCatalog),

ArcSDE Commands,

DBMS admin software,
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ArcSDE and the Geodatabase
Client server model

Geodatabase client ArcSDE

- . gy,

Request SQL query

o All'data accessed over a network

» All'data retrieved through SQL queries
— ArcSDE technology translates
—Spatial and attribute filters Iimit rows returned

* ArcSDE technology performs spatial filtering
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ArcSDE and the Geodatabase - Connection types

Application server Direct OLE DB

GIS GIS GIS
client client client

Direct OLE DB

connect :
: rovider
driver P

gsrvy

|
=
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Versioning - What is 1t?
* Technology that allows multiple users to edit and

view data at the same time

—Appears to users as if they have their own copy of a table
» without applying locks or duplicating data

. L

| oo By
. L

oo By

Readers

Default

Analﬁst

==— ’
s
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Versioning Workflows — How is it used
 Editing with long transactions A
— Isolate work across multiple sessions Yyu
- Edits do not impact others Public Analig)

 Example: Parcel editing

 Model what-if scenarios

—Simulate situations with versions
» Example: Disaster event planning

+ Workflow management Farmland

— Create versions for project stages
« Example: Land development
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* An alternate representation of the data In a geocdatabase

* A CONNECHION 1O a geodatanase IS made tnrougn a
Version

» Y'OU can not create a version 0T a feature class
Geogataba
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What Is a Version?

ATIONAL |
ARK |
SERVICE |

e An alternative view of the geodatabase that has

—all OWner
M
— I I GDB Public 7/26/2008 1:48:32 PM
a d eS C r I p tl O n New Pipeline BRENT Public 6/16/2008 11:12:11 AM
Housing Dev 4... BRENT Private 6/16/2008 11:12:11 AM
_a p er m i S S i O n | wo-88966 BRENT Prlvate 6/16/2008 11:12:11 AM

Public 7/26/2008 1: 48 17 PM

—a parent version

«\/ersions are not affected by changes occurring
In other versions of the database

DEFAULT Version
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What is a Version?
* An alternative view of the geodatabase that has:

an OW N er ‘a.r' Version Manaer (brent on trog . = i
. Telt| Iname  |owner  [Access | iastModified |
d d ESCI ptl on QA GDB Public 7/26/2008 1:48:32 PM
< 1 New Pipeline BRENT Public 6/16/2008 11:12:11 AM
—a p ermission Housing Dev 4... BRENT Private 6/16/2008 11:12:11 AM
WO0-88966 BRENT Private 6/16/2008 11:12:11 AM
4 W0-25346 BRENT Private 6/16/2008 11:12:11 AM
—d p dalren t VErSsion DEFAULT sde Public 7/26/2008 1:48:17 PM

» \/ersions are not affected by changes occurring
In other versions of the database

QA Version
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Editing Databases

» Database editing relies on transactions
» Database transactions often conform to the ACID standards

* Transactions have “ACID” standards
— ATOMIC — A transaction exhibits "all or nothing" behavior.

— (Consistent — A transaction leaves the database in a consistent state.

— |selation — Changes are isolated from other transactions is committed.

— Durable — Gnce atransaction commits, its results are persistent.
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Editing Geodatabases

 Short Transactions

—Small'number. of operations completed guickly.
* E.g. ATM transactions, Library records, Timecards

—ACID requirements through DBMS Locking mechanisms
—Concurrent transactions are i1solated

*|_.ong Transactions

—|.arge number of operations over. a long time period
» E.g. Parcel updates, General geographic editing

—Geodatabases extend the transaction model with Versioning
—Multiuser. editing without locking or. data duplication
—Editors work with unigue isolated view ofithe geodatabase

» GIS editors need bothilongrand shortitransactions
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Three different ways of editing Geodatabases

 \Versioned Editing (Long Transactions)
— Editing 1n aversion through ArcGIS

 Non-Versioned Editing (Short Transactions)
— Editing the data directly through ArcGIS

* Editing through SQL (Short Iransactions)
— Editing the data directly through SQL
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Versioned Editing
e \/ersioned Edit Sessions

— Editing done through a version
» Changes tracked on deltatables
— Support concurrent editing with long transactions (hours/days).
— Undo/redo editing experience.
— No locking or data extraction required.

Default
. .
By By

Readers

NATIONAL |
SERVICE |
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Versioned Editing — How It Works

» Class must be registered as Versioned

— Creates Adds and Deletes tables for tracking edits

Registering data as versioned
This creates the delta tables

Base Table Adds Table

10105.15
10105.15

11348.31
10827.18
11348.31
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Versioned Editing — How It Works

* Adding Features
— Record added to the Adds Table

—\Version will'be referenced (SDE_State 1D Field)

Adding a Feature

Inserts a row in the Adds table

Base Table Adds Table

(e [wowss] oz | zmos ]
—re--——r————

11348.31
10827.18 Deletes Table
| 5 | 11348.31
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Versioned Editing — How It Works

» Deleting Features
— Record added to Deletes Table

—\Version will'be referenced (Deleted At field)

Deleting a Feature
Inserts a row in the Deletes table

Base Table Adds Table
R R ———— T P T R

: 10105.15

- 11348.31
: | 4 | 10827.18 Deletes Table
| e
| 5 1 11348.31

 —————— e —
CE = - b




National Park Service
2010 Resource Information Management Conference

Versioned Editing — How It Works

» Updating Features
— Record added to both Adds and Deletes table
—\Version will'be referenced (SDE_State ID Field)

Updating a Feature
Inserts a row in both the Adds and Deletes tables Adds Table

Base Table

T e O S —
T Y —

[ 1 [10105.15
it C = _Lwonl o [ 250 D

11348.31
: 10827.18 Deletes Table

] 1 Y —
| 5 | 11348.31
| - o
d e

:;_" }égg /‘j
A
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Versioned Editing — How It Works

* \/ersioned representation of a feature class

— combination of records In;
« Base Table, Adds Table & Deletes Table

Base Table

ArcGIS
applications

Adds Table

Deletes Table

[
-

NATIONAL |
SERVICE |
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Version Changes Viewer
A : _ New at 9.3
* Ability to see what has changed In a version

—\View changes without having to do a reconcile

—Displays all changes in version with respect to ancestor
VEersion

a8 g L)
| = Changes (4)
[=]- Residential Building (4) OBJECTID 24244 24244 24244
- Inserts (1) Riverside_History.DB... 2560.18324999 2560.18324999 2560, 18324999
30789 PERIMETER 244,11286732 244,11286732 244,11286732
[#-Deletes (1) BLD_DISS_ 24245 24245 24245
- Updates (2) BLD_DISS_I 24245 24245 24245
24011 BLPYTYPE 1 1 1
m PHASE <Null> <Null> <Null>
Shape
SHAPE.area 1432.46655332111 2768.48396778275 2206.77413273815 ||
SHAPE.len 157.178987990984 253.504502742158 210.847143953756

<< Change Display
—— = ——
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Versioned Editing — Reconcile and Post

* How can versions be merged?

* Through a process called reconcile and post
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Versioned Editing — Reconcile

* Reconcile pulls any changes from the target version
Into the edit version

* Any conflicts will'be detected

\‘e‘s'\on
%> DEFAULT

3e!

&
N
G
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Reconcile and Conflicts

* \Versioning does not lock data when it is edited
— Because of this we must make sure data Is not overwritten
—\We do this through conflict detection during a reconcile

* A feature will'be in conflict any b

NATIONAL 1
. PARK |
‘ SERVICE '
v ]
; — 4

. ;
time It has chanaged on both = contics 72
= Buildings (1/ 1) OBJECTID 24267 24267
24267 Riverside_... 2881.37084996 2881.37084996 2881.37084996
E | PERIMETER 270.28373985 270.28373985 270.28373985
Ve rS I O n S BLD_DISS_ 24268 24268 24268
BLD_DISS_I 24268 24268 24268
* BLPYTYPE 1 2 1

PHASE <Null> <Null> <Null>
* Shape
® SHAPE.area 2370.35933... 2881.37002... 2370.35933...
® SHAPE.len 213.728725... 270.284107... 213.728725...

» Conflict Resolution Dialog

2881.37084996
270.28373985
24268

24268

1

<Null>

2881.37002...
270.284107...
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Reconcile and Conflicts New at 9.3

* Merge Geometry option for conflict management

—Improyves the conflict management experience for:
» large polygon and polyline features

Edit Version Target Version
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Versioned Editing — Post
e Posting versions merges any changes in the edit

VErsion into the target version

— After.a post versions are identical

==— ’
s
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Versioned Editing - Move to Base Option

« \What IS I1?
—\Versioned editing with the ability to move changes made in
the Defaultversion into the base tables
— Changes madeiin non-Default versions are still'stored in the
deltatables
e Designed for IT integration
— Edits visible to 3rd part applications as soon as they are
saved
» Simple data only
—Points, lines, polygons, annotation, relationship classes
—No Topology, Geometric Networks...etc



g’
2
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Versioned Editing - Move to Base

« Why would | use the move to base option?

—Want version editing experience but...
» Need to integrate with 3@ party applications
» Use of database constraints when editing DEFAULT version

C
"
S DL
ArcGIS 3'd party
Editirlg Application

"



National Park Service 2
2010 Resource Information Management Conference o

Non-Versioned Editing
* Directly editing the database tables

— Not editing In a version
» Uses a database transaction (short transaction)
» Edits Immediately available upon save
— Designed for T integration
» Suggested for. Non-ESRI client interaction
» Database integrity rules
— Simple data only
» Points, lines, polygons, annotation, relationship classes
* No Topology, Geometric Networks...etc

"o QQ —my
Readers

Editors
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SQL Editing

 SQL can be used to update data directly

« Geometry editing possible through spatial types

 What is a spatial type?
—A database data type that stores spatial data
 Why are they useful?

—ESRI Client not necessary to edit data
—SQL access to geometries

» Databases with spatial types
—Oracle, SQL Server, Informix, DB2, PostgreSQL
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Geodatabase Editing Summary

e Three ways to edit data
— Versioned Editing (Long Transactions)
— Non-Versioned Editing (Short Transactions)

—  Editing through SQL (Short Transactions)

« \Which one do | use?

— Depends on behavior. desired
« Shortvs Long Transactions
» |s databeing accessed by non-ESRIapplications?.

 Are many editors editing the same data?.
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Geodatabase Archiving: What Is 1t?

» Historical archiving of all' edits made
to the Default version

—Maintain a record of a feature classes
representation over time

« Ability te query historical
representations of a feature

—Archives can be gueried based on date
Information

* EXtends versioning

— Classes must be versioned before they
can be archive enabled
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Geodatabase Archiving: How it works
» Class must be enabled for archiving
—This creates an archive table in the geodatabase

—Size of archive table depends on size of class being

archived
Base Table

Archive Table

N GDB_FROM_DATE

Delta Tables GDB_TO_DATE

I=nable

e Archiving

BEIEIES
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Geodatabase Archiving: How it works

« \When edits are made on the Default version
— These changes are added to the archive table

Base Table

Archive Table

N

Delta Tables

Deletes




NATIONAL 1
PARK

National Park Service L
2010 Resource Information Management Conference L 4

Geodatabase Archiving: How it works

» Archive table Is used to satisfy historical queries

» Can navigate through history in two ways
— Through specific date query - Historical Date and Time
— Through historical marker (" Change using a historical marker

{¢ Change using a specffic date and time

Historical Marker Manager | Tuesday . Juy 22,2008 6:13:05PM ~| Gl

Histarical Markers L‘I .Hy. 2008 _’]

29 30 1 2 3 4 5
6 7 8 9 A0 A7 9
13 14 15 16 17 18 19
20 213 24 5 %

2728 29 33l TF 2

oday: 7/22/2008
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Geodatabase Replication

* Allows you to distribute copies of data across 2 or
more geodatabases

* YOU can edit'the databases independently and
synchronize them as needed.

* Released at 9.2 - Builds upon disconnected editing
from earlier releases (8.3)
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Replication — Use Cases

* Mobile Users and Field Crews who need to be disconnected
from the network.

» Users who need to maintain copies of data at different
organizational levels (city, county, state)

» Users who want to maintain copies of data at different
geographic facilities.

o Users who need to distribute work to contractors.

* Production and publication geodatabases
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Data distribution in Enterprise systems

» Geodata services can be used In

conjunction with other data distribution
technigues

— Use geodatabase replication to synchronize
changes between offices

— Use Mobile services for field workers with

Web
lightweight mobile devices services

R 4
K
— Use geodata Services for field workers i}
Wwho need ArcGIS Desktop or. ArcGIS £89
Engine in the field
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seodatabase Replication - Concepts

- A Child Replicais created from a Parent Replica. Y s

— A subset of features In the chosen adatasets
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Geodata Services: replica types

X

_edns Child
geodata

Checkqut/ Barent
check-in geodata
Once only

edits
= child
geodats

One-way
Multiple times
~ edits
Two-way ﬁ Child
geodats

Multiple times

[[ ‘-ua‘rmﬁ;ﬁ
2 A.x. ]
[ . SERVICE
§ !
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Replication - Concepts

* Works in a connected and a disconnected environment

° Replicas can be Synchronized in either both directions or just
a single direction

» Synchronization 1s based on exchanging messages and Is fault
tolerant

* You can Create and Synchronize Replicas using Wizards and
GP. Teols

» Supports a applying schema changes across replicas
— Subset of.'schema changes are supported

» Developers have a high level object model and API
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Geodatabase Replication - LAN and WAN

* LAN - Use connections to your local geodatabases

* WAN - Use ArcGIS Server. and geodata web Services
{0 access remote geodatabases

» All'geodatabase replication workflows are supported
In both environments
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0.3 Geodatabase Replication

 Enhanced one way replication to support replicating
to file geodatabases and personal geocdatabases

« Added'logging to Improve trouble shooting

» User defined global ID’s (API)

* Mlake It easier to generate updategrams (API)
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Geodatabase Replication — Getting Started

» Anticipate future needs when defining the data to
replicate

» Have a well defined data model before creating
replicas

* Choose the right replica type

— Consider. 2 way replicas with ArcSDE for Microsoft SQL Server
Express instead of check-out replicas

— Use 1 way replicas over 2 way replicas when possible
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Geodatabase Replication — Getting Started

* Use models or. scripts for replicas you plan to create
on aregular basis

— YOU can use the create replica and create replica from server
geoprocessing tools to build'models

» Consider using the following replica creation
options
— Re-use schema (check-out replicas) — uses existing schema
— Register only — replicates pre-copied data
— Relationship classes processing Is optional

» Schedule Synchronizations

— YOU can USe geoprocessing models exported to python and the
windows scheduler

— Consider. synchronization order
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Geodatabase Replication — Getting Started

e [ntegrate synchronization with version management
strategy.

— Synchronize before running reconcile and compress Services
— Reconcile service should cover. replicas with a manual reconcile
policy
* Network speed

— Use geodatabases directly over fast networks (LAN)

— Use ArcGIS server and geodata services on slower. networks (\WAN
—i.e. DSL)

— Use disconnected synchronization technigues over very slow
networks (slow dial-up modem) or where there is no network
connectivity.
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DBMS Replication with Geodatabases

» Geodatabase replication does not use DBMS
replication

* DBMS Replication - Reguirements and limitations

— Reguires knowledge of how the geodatabase\ArcSDE system
tables work

— No tools provided in ArcGIS to support it
— Limited support for cross DBMS replication

— [Does not support or has limited support for complex geodatabase
datatypes and limited filters to define the data to replicate

* DBMS Replication - Advantages
— Can work with non-versioned data
— Can replicate entire database
— (Can be configured to provide synchronous replication
— |deal for. systems requiring high availability
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Geodatabase Summary

* ArcSDE Geodatabases allow you to:
—Manage geographic infermation

—\Work with rich data models that go beyond simple features,
rasters, and attributes

—Openly manage transactions, archives, and replicas across

organizations

—Openly edit in any application using simple features
interchange



